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(57) Abstract; 

PROBLEM TO BE SOLVED: To obtain a new strain 
belonging to the genus Rhodococcus erythropolis, having 
the ability to efficiently degrade hard-to-decompose 
alkylated benzothiophenes and alkylated 
dibenzothiophenes, and useful for e.g. the 
desutfurtzation of fossil fuels such as petroleum. 



Rhodococcus erythropolis [e.g. Rhodococcus erythropolis 
KA2-5-1 strain (PERM P-16277)], has the ability to 
degrade hard-to-decompose alkylated benzothiphenes 
and/or alkylated dibenzothiophenes through selectively 
cleaving the C-S bonds thereof, and is useful tor the 
desulfurization of the above compounds contained in 
fossil fuels such as petroleum. This new strain was 
obtained by screening the ability to degrade the above 
compounds using various kinds of soil as isolation 
source collected throughout Japan. 

COPYRIGHT: {C)1999,JP0 
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(57) [^^^] 

^^z^Mn^mmMm&mmm^mmit^<\t^i:^^7 
^ 7 X y^\(nz~u^^^^^mzym^ < 6^mr^ c t 



(2) 



^mW- 1 1- 9 2 9 3 



;<5';Pv?^>y^:t:7x>, 3 -X5^;uv>^>y5"^>' 
;L'-:xA:>^/-3^:t7x>. 2, 8 -^^;?^^;i/-:^^>V5':t 

:7x>. 3, 4, 6- h^J ?<^)\^z^^>V^^y:JL>. 
3. 4, 6. 7 -5^ h^;'^5';i^-:/^>^/5^^7x>T^ 

[$mm 6 ] m^m^7ji^^jiit^> ^/^^ x >^ 

7!?^ 3 -;<^;u^>y^:t7x>T^^:ii^t#flS:i-r 

itmmr] m^m\'^7 }i'^)Vit^y'j^^y :rL>i^ 

-^ts^mzT }V^M):^y'J^^y j^y^^n/ ^rc\t. 
7;w=^;Ml:i^^>y^^:7x>^-ft'8rtftoc-s^^^^ 

tie 

[ii^^Jli oj m.^m'^^r}\^^)Viti^^yv^^y:rL 

ymt^. 1 -;^5';UvA>'/5':t7x>, 2-^f^;b>^ 
^>y^:tXx>, 2 -X^;l^>?^>y^:t7x>, 3 
-p<^;Pv^>'y^:t7x>. 3 -X^JUv^>y5"^ 
7x>, 4- :f^^)VV^y'J'^^y Jiy. 4, 6->^p< 

5^;t.>^^>y5'^7x>. 2. B-'y:^^}\^v^yV9- 

^:7x>, 3. 4, ,6 - hU;<^;^>''^>^/5'^7x 
>, 3. 4, 6, 7-7^h^P^^;l^v^>^/^:^-7x> 



[tmmi n i2^Mi7>'i'4^;Ht^>'/f^^7x> 
i^/i^ z-;^'f'}v^y'J^^y:^yxh^ct^W\tt 

[S^JfcJll 2] ??1^^^tt7;i^4^;Uitv^>y5":t7x 

ym^^a^y^rc\t7Ji^^Mt^yv^^yjiy'm^^ 

[0 0 0 1 ] 

"f-^y x.ymt'^m. f /j:^*)^>^/5^:t7x>, 

> ^ 7 X > J; z>'^n ^) ©^i^lf ^ co5>^§?f :^ 

^^>^/^:4-7x>^->'^>V^:t7x>*5cfc?>'Cn^> 
CO 0 0 2] 

(1) mk(Dim\mM.-n\i^ 

^^^^\^f:LUn)VY. ^:'J>^x>. Xy^r;U, :?^>^ 

7 )^^^m^(^^'^\z\x. mm.'^^-^^yL^^^tz^ 
\z%zmt^. 

[0 0 0 3 ] ^^^mmt. -'mz^<j^w0.^mk'hm 

n±i^<D^im^M^iS:T^'^^Bmz\tmi^ri^^^f}^. 
n^<D^}u-':r0^,nit'^mznLx\t^(Diumm-^^^ 

W:<^^^^iz\tu)6hm^ o:>mmm^^m^init'^^h/}< 
nnox^^^. c<D^^\z^mmm\z^^j^^m:^-^f)^T^ 

mnm'?-<Dmmzw^r^mmm\z^^iLi^mm^<^4-^ 

?mimmz^^i^^mMm<D^}t^\'k\zRi^t?^mt. 
^^7x>, ^>y^;f7x>, zy^yj^tyjiyu 
^iz-D^^xm^^nx^^^. ^n^(o^^,i^\z^^t. - 



(3) 



1 1- 9 2 9 3 



\t. rctTilt. Houal la. M. . Broderi 
ck. D. H. , Sapre, A. V. , Nag, N. 
K. ,de Beer, V. H. J., Gates. 
B.C., Kwa rt,H. J.Catalt.,6 
1. 523-527 (1980) (C^e^tl^c Z. 

At^, Kabe, T. , Ishihara, A. and 
Taj ima, H. Ind. Eng. Chem. Re 
S. , 31, 1577-1580 (1992) )o ^ 

tmmz7mitMVFMm^\zf)-^t^y)<j^m^mi^x\^^z. 

[0 0 0 4 ] ±u(D^o\z7mimmz^gmk^yr^'t^ 
m^mt^^^^^^t^ti^\z\t. ^^m^^^nxh^^ 

7^mmw,\z^m\^'^yf^r^^mni\:'^^'^^rz^^^.n 
it'^'^mt\^x^^st^(Dt.i.x\t. tit^\t. mm^h 

[0 0 0 5] ^mmtumjxZ^mt^mm%\^ts. 
m^m^^tii^i^^0mmtm^^^^t\^^o¥f^^^\^x\^^ 

^m^^xit^mm^\zt^n^^,nit'^^^(o^^'^mf^ 

h<Dt,m\^^nx^^^ (Mon t i c e 1 1 o. D. 
J. . Hydrocarbon Processing 
39-45 (199 4) ) „ 

[0 0 0 6 ] (2) '<;^-^(DJ^^irmM■^m : ^'^^^Sl.^ 
x^m^^^in'kW^^'t^:^\^\z'D\^^x\t. 

Joachim6ii. ^n.-V'^irTs (P s e 
ud omo n a s) UECC zm^m^^XZ^X:X^\^<Dm 

^^-^m^m'^i^mwtm^^^'^frozt^z^^. 2hx^ 
o-Bo%0mkn^mmv.x\.^^ (Bauch. 

J . , Herbert, G. . H i e k e . W. . E c 
kart. V. , Koehler. M. , Babenz 



in, H. D. , Chemical Abstract 
s 82530y vol. 83 11975)).. Yudati. x^-Kt 
i~7s J\:i^-yiy7^{ Pseudomonas h a c 
ones i s) ^-^r^t^m-^"^. 7m\±<^it^^h^t 
^^^'^^Z.L^W^l^X^^^ (Vuda. S. . H^^f^l^^i^iaR 
m^ 75. 107.002 ; Chemical Abstracts 45982) vol. 
84 (1976) ) » ^tz. Leebti, ^t^JgJft^ii^co^^ 
/\'^;UX ^^7t^yy>7^{ Th i o b a c i 1 1 u 
_s_ thiooxidans) t^\.^M7zBM^y d.— 
K^-^f-X ( Pseud omo n a s ) spp. \Z^^W. 

m^^itti. ^a->>, -fy^cnn^^^^l^x^^^ 
(Lee. MJ.. Hah. Y. C. . Lee. K. -W. Chemcal Abstract 
s M5448S vol. 85 (1976)), 'i^it>\t.. m^<D-mMmt 

^:t^^'>y>ys ( Thiobacillus thioo. 
xidans ) f}<^h9Ji^&^U.mnmitm^^\^. v-o.-K^ 
K b;N7 vx>;^ ( Pseudomonas p. 
utrefaciens ) t":/ij :t 5='x;U7*J:^> 

X (Desulfovibrio desulfuricans ) ^^^t)^i^&>)Acfgft|| 
iiTcng^^UTt.i'Si Urt^i^ (Lee. M. J. . Hah. Y. C. . 
Lee. K. -ff. Chemical Abstracts l564Md vol. 85 (197 
6)). Sff1g-^^^cQ->^- K^-^X ( Pseud omo n 

a s) ^7 m<o^mhmc^)\^--f^z^o^^-^tixi.^ 

^tc. Eckarte)!^, RoinashkinoJ^ftl]^^^iftt&cO'>a- 
— H^^X t'X^:Ut-^';^A ( Ps eudomona 
s desmolyticum ) \Z^^mt^U^i^m'^i^X^^^ ilc 
kart. v.. Hieke. ff. . Bauch. J.. Gentzsch. H. Chemi 
cal Abstracts 142230q vol. 94 (1981) ; Eckart. V. . 
Hieke. W. . Bauch. J., Gentzsch. H. Chemical Abstr 
acts 147259c vol. 97 (l982))o ->rL-H^±X(Z 
seudonionas) J^mW\Z<k^nt}tX^:zn^<D 

mi^ft^izm\^x\t. ^(Dj^mmmm^-^nx^K) . 
Bi^,^}tMmm^^^\z:^tirzm^<^x\t. r^xm^ 

x\^^^:zt^^^^^'DXi^^^. 

m(^mit7m^^^mz^mt^:itiZU^ (Hardegen, 
F. J. , Coburn. J. i\t and Robert, R. L. , Chenv. Eng. Prog 
ress. 80. 63-67 (1984)) « Z.<0<^ot;.C t\t^^(DU 

mmm<L(Di&'r^m<z.t\zuo. xi^e^ci^t-tAnb 
n/cCii^Kj^T^ao ^tz. c<Di^^:/0iy^yv^:ty 
X ymt^mm\t. i^3^mm^Lx\.^^^v izmitm 
!^tLX7m\±(D^tyxyit-^^ (iiurs-tK 

}t^fiH^o^icf^mxti< c-c^s-^Jki^^T^^ctib 



(4) ^^W- 1 1 - 9 2 9 3 



ntz > y 5^:^ 7 X > }SKodaDia,^gg(^3l?? t b /^j: 
[0 0 0 8] WM^^m<D^t^ibrVkn'^^/vr£'^y'}[^ 

X. 't<nm^^^.n'tm.^f^<DmxmMtt^^lt-xh^t 

=if-axiz-Dfj.^^^c-m'Sr(Diji^\t[^t^i^(Dx. mn 
m^<D^^^,mit^m^^m^x^^(Dx\ mi^^^it^t 

l'X\tm^^^X^^. Isbister, J. D. an 
d Kobylinski, E. A. (Microb 
ial desulfurization of co 
al, in Coal Science and Te 
chnology. Ser. 9. p. 6 2 7 ( 1 9 8 

s) ) \t. ^m^x^^m^m^<D^m^±i^MmPjs^' 

u d omo n a s C B 1 . Ti^^- hJ'<^i$'— (A cinetoba 

cter) cB2^^^:tyx.>^tm^^immiz^mr^ct 
^ffiufcii-^, Illinois tm^m<D^^'m.n^mKi\ 

^>V^:tyx.>XJV^^>, 2. 2'-vt: KD4^5>t'7x 

~)vt}^m^^nxi^^o z:nt\tm\z. 7^m^o:}±m^ 
mmm-Dom^-oti^-i y^^mfi^i^^.^^^Lx^ 
m^in^mB-4s%^^f.^r^ct^m'^^nx^^^{f 

innerty, W. R. and Robinso 
n, M. , Biotechnol. Bioengiee 
r. Symp. #16. 205-221 (198 
6) ) o ^tz. al^ZiytiX D DQX ( Rhodococ 
cus rhodochrous ) mmhKC^m^f)^i^^>V^:ty x. 
>et \'o=^y\iy:LZLJUtUimi^.iZ'£^i^r^^imM^ 

mitm^^t^ztfj^^^^nx^^^^^. z,(Dmizxom 

Ibane, J. J. Resources, Conse 
rvation and Recycling, 3. 6 



9 - 7 0 ( 1 9 9 0) ) o n'Jt-yN'^^T^'J'^A ( Corvne 
bacterium) sp. (DmMiz^^^Xhiy^>'y^ty:L> 

'Ammr^ mm^nx^v. mc<i^^>v^^yj^> 

5^7f7x>x;i/;^>^^T2-t KD4^->e7x-;ut 

mmm^'±JJir^h(DX$3^{QhB0r\,T. . Monna. L . S 
aiki, Y. and Kodama, T. Appl. Environ. Microbiol.. 
58. 911-915. 1992)„ ZO^^, 2 -t K n=^'>fc: 7x 
z^Mf^i\zmm^ttj.r:)X2'0<Dm.i^rz)z\^n:^y 
xhne7x-;u^^i;^. $biciiiS(i. 7Ut:/\*^7 
"tO OA (Brevibacterium) sp. dO\ZJ:^iy^>'J^:t 
7x>CD^,E#JgJ-?=M5^^:^^0^{b (van Afferden. 
M. . Schacht. S. . Klein. J. and Trper. 11. G. Arch. M 
icrobiol.. 153. 324-328. 1990)-^ ? s e u d omo n 
a s SP. OSUzJ:^^>'y}\^:^^JlXJUy^ Kco^>X 
7;U7^*t K^CD^ft (van Afferden. M. . Tappe, D. . Be 
yer. M. . Trper. H. G. and Klein. J. Fuel 72, 1635-1 
643. 1993) =blH^$nTVi^. 7-7. DA^r^^-JArihr 
obacter) KSbti^ U hVN'i:?^ 'J 0/^ (Brevibacterium) t 

mu(D&m^n-oztf)m^^nxiDO. ~>*^>v*5^^ 
y j^>xju7t^>imn^vxmi^rz^^. ^^,mmt^ 

MMmf)m^'^rL^idah\berg. M. D. (1992) Third Int 
ernalional Symposiuin on the Biological Processing 
of Coal, May 4-7, Clearwater Beach, FL, pp. 1-10. E 
lectric Power Research Institute. Palo Alto. C 

A.), mm^^A.rz'B^mmmmit^!^0^.it?K 
m^o^^^t^Ti^mm^xnommt^^hn^^nx^^ 

-^(Finnerty. W. R. Fuel 72. 163H1634. 1993). 
^5^FE-9fS100^>^>^;i/^;UA7 5 K^T';^^^®^T{C 
i^^>'/^^yji>^\iy^:^)\^tmty\^^iz. ^tz^ 
^^?ffiTT t n K 4^ V h: 7 X r: jl. i ^.mmz^n^eti^ 

y'^yt^immz^i^T^tm^^nxi^^^. zn^<D 
i;^^(i^i^^>v^^y x.yj^mmmt\m\z. mm,^<D 

^imM7tM^^'J^yV^:^y X > ^ t'7 X r:;i/^^^t7K 

miz^t^L. ^tz. ^m^m^.n^mt7miz/^'< 

m-r^ZthTiK^riX^^^iKiB. H. Y. . Kim, T. S. and 
Kim. B.H., Biotechnol. Lett. 12. 757-760. 1990a ; K 
iin. T. S. . Kim. H. Y. and Kim. B. 11. Biotechnol. Let 
t. 12. 761-764. 1990b) » ^^<D^^m^X\t. ^\\Z 

LTi^u. zn<^<DC-sf^^^mmm<Dm^.mr^x\z 
:?^^r. zy^>'/^:ty2L>^Am-t'^mm-Xi]^nx 
\.^^^^. ^>v^:^y jLyw^it-^mz-^^r^'Amtmu 
um-^nxi^u^\ 

[0 0 0 9] 
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[0 0 10] -c>y^;^7x>(c^iT^^)5¥f§i4<cf?9L 
Tta. Finnerlyb?!)^'. ->^- 7. r^' x ' J ( 
Pseudomonas s t u t z e r i ) , v a. — 
Kt:^-X 7;i/:^ U ^^^^X ( Pseudomonas 
alcaal igenes ), '>;i— 
y { Pseudomonas put i d a ) IZJM'T^ 



T-SCi^^B^-LTt.^^ (Finnerty. W. R. . Shockley, 
K. , Attaway. H. in Microbial Enhanced Oi! Recover 
y. Zajic. J. E. et al. (eds. ) Penwell. Tuisa. Okl 
a.. 83-91 (!983)„ ro^^, j^itSi^^lSSSrT feiiO 
tLX^^^o L^^L. cnbt7)'>3.~ Kt::^X (P s e 
u d o m o n a s ) mmz^^iP^>V^^y :L><Djf 

:i^)U^J\^^>'/^^y j^yxUb-orz (Mont ice I lo. D. J. . 



(6) 



1 1 - 9 2 9 3 



Bakker, D. . Finnerty. W. R. Appi. Environ. Microbi 
ol.. 49. 756-760 (1985))o zn^(Diy zl- }^^i'X±_ 
Pseud omo n a s ) tif;fc!l<±;^ v^>y5'^7x 

v^— ( Pseudomonas) ^^^(Cct^ 

^ <5] ^ ^ ^ i ( c J; 6 5f ^ ^ ^ 5t i L T ^ ^ C ci: ?:i ^ ^ 7!i ^ 

mmiz^o^m^ti^zit^'^^ mm<D^mmmiz^v 
CO 0 1 1] ±mo:>xy^z. ^^riz^Rtnx^^^'^ 
x-^yV^^yjLymh^mx't^t\^^on'^^^^\t 

mn^nit'^^ti.x\tz^-<yv^^yj^ym(Dimz^ 
yv^:tyj^ymi3^^^-r^ctf)m^nx^^^o ^ 
tc, m'^o:}7mitU^i^^U^^^B^^mz^m^\z 
huis. ^^mcoT )v^Mtiy^yV'^^y ^y^^js^ 
\z.7 }v^Mt^y^/^:ty j^ymtm^Lx^^^. 
iot>. mmnm^i^utmt^^tLx. rjv^Mt'j^ 
> ^ 7 X ym^xST }V^Mt^ > :t 7 X ymt^ 

Mt^mmm\t'^'!^^^-%t^^¥fmm\z9^m\.. 
r^:zti)^xn^m^um\^. umzm^^rw-t. 't(D9J} 

^im^^mLti<xh'rtsztizuo. ^^Ms^^^n 

X. '^iB^x-y^y/'^^y :^y^^iS^yv^:ty x.y 

^iwj^ic^b. 7m\^o:>^m<r)mx\ m^mm^^c^ 
m^m^mm't^(Df)V'\'^7irm^i^i-:foiz7.tLxmhm 

coo 1 2] mi!^(DJ:y\z, C-S^§^^^^tOv^^>y 

^^y jzy'^Mf^^>.'^ny^':^mt. i^^<^-fi^(Dm(Dm 

^T^bflTV^^o TztPi\^. u\^^vts7. {Rhodococc 
us) sp. <7)ATCC53968^5M^)«i:<l^^bnfcv^>V5^^ 

y:cy'^mm^x^K}. y^y'/^:tyjLy(Dm^mi^ 
izmmm't^MtdL. i^^yv^^ry Jiy7s)v^^^y k 

;i^bv^>^/5':t7x>x;UTiN>^^^L, ^l.iT2-t: 
KD=^->ti7x-jU-2-X;U7'i' >t^l£^r^T2-t K 
D:^>'t:7x:::;W^i;j5cT^SJ^^fT^. CCD"®t^^> 
^5^:^ 7 X > $iifl-(75fii'^^trM^ LTfiJJf] itM-r S ^: 
chl^T^/cit/MKayser. K. J. . Bielaga-Jones. B. A. . Ja 
ckowski. K. , Odusan. 0.. andKilbane. J.J. J. Gen. 



Microbiol.. 139. 3123-3129 (1993))o zmfmt. 
u\^3^'jti7. (Rhodococcus ) sp. C0ATCC53968ti, ^> 

V^^yxy^^mt^ cti)ntr^i^^zt ^&^:Ux 
tr^-a. t-fc. z.(Dm{:^(D7)i^Mt^y'/^^yjiym 
\zt^t^^mifAzmi^x^tmmz^^^x^(DXot^ti 

CO 0 1 3] 

mi±7}i^^Mt^yv^^yx^y^J:zj^TJi^^Mti^'^ 
y^/^ty x.y^^t^^h^zrfmL. ^nb^^^^f^Rg 
t)^^i-^W^^^^^it^ni)^^y.Cf^)-iLy^v. z.<D 
^vti'if^^^^^wzT ji^ji^it^yj'^^y :i^ymt 
^m^jixfyji^^juty^y/^^yj^y^it'^'^^zi^ 
m^i^x. ^(Dc-s^^=&^m-r^:zt\zxo. ^in^ 
mm^it^yom^m^t^ctx^^. 

CO 0 1 4] 

ju\:^y'/'^^y:ry^xw ^rz\t7)v^Mty^y 
v^T^yjLy^f.it^^^tts^nizrji^^Mt^y/^ 
;t7x>^j:?>y ^7^c^ir;i/4^;Ht:>^^>y^^7x> 
mt'^m(Dz~s^'^^m^mz^mT^mt}^^-r^^ 
±i^yL\t'^^^mfi^m.^'t^mm^ifm^^xm^^n 

CO 0 1 5] $^tc, ^^B^\tm^m^yj\^=^Ji^<t^> 
^j=f-iry^y^^w ^fc\t7ji^M\:'y-<yv^:ty 
X y ^.it-^f^^^ts^mz 7 ;u^;Hti^ > y^'^t 7 x > 
iicfct// m/cti7JU^;Wfcv^>^y5":t7x>^<t:-^i^ 

i^^^if^;)^'j^^"r ^si^i^i^ffl ^it^z,t ^m^tr 
^m(Dm^i:^f^xh^. 

CO 0 1 6} ±t2l^^fei^i:UTti. nKn-^:^;^ X'J 
X dtK U X (RhQdocQccus ervthropol) KA2-5-1 m^^mf 

en^o ^fc. ±tei^5^j^'(±7;u^;Mt:v^>v'5"^7 

x>^<i:LTti, 1 ->>^;Uv^>y^^7x>, 2- 
;<^;i'V^>V^^7x >, 2 -X?;i/v'\>V^^7 
x>, 3 -p<5^;Uv^>y5^^7x>, 3-X^;l/v'^ 
>y?;^7x>. 4 -^5^;i^x^>V^^7x>. 4. 
6 -v^^>'i/i^^>y^:t7x>, 2. 8-v/^>iUv 
^>'/^:t7x>. 3, 4. 6- hU/^;U'->'^>V^ 
:t7x>, 3, 4. 6. 7 -x h ^ f^Jl/v^V ^/^'^t 

7x>^?i^ ±tB^i5>i^p?i47;p+;wt^>v^^7x> 
mtLx\t. 3 -/^;u^>^/^^7x>^7i^*^n^'n 

CO 0 1 7] $btc. it^?^u;j(i, mjfm^7)\^^Mti^ 
^yV^-ty:^ytm^xs/^tz^t7^^Mt^y'y^ 
:^y:jLy'm^'Amr^mti^in-r^u}i3yt}y. x'j 

XD^UX (Rhodococcus crythropolis) (CMT^OS^^. 
fztPii^. ol^^ytiT. X'JXD^t^UX KA2-5-lc7)M 



(7) 



1 1 - 9 2 9 3 



[0 0 18] 

3 7Kx-(Dmm 

4 1 ifCT(^i^m 
16S rDNAO^g^i^gH^J 



CO 0 1 9 ] 



+ 



+ 



CO 0 2 0 ] t.rc. 



n^'r') o A (Mvc obac i^Tim) m\zm^\^rcm mm \z ^ 
^umtmx-^^^^-)\^mo:>%%^^'^'uii7.cf u-^ V 

^fflViTn Ha 'v:^X (Rhodococcus) Oi =]-;i^^(?:>5^ 



~y\t,. RhodocQCCus i^c7:)~r^T^y >/N*— fecfcD^'i 
/^^^U A (M vcobacter iuin ) . y :^ JUx-f 7 (Nocardl 
al, i^x-^^^y (Dietzia). ^;/:^AU^ (Tsukamurella) 
^(D^^:au:^^@£Or] U U 7 (Corvnebacter 1 

mu\^tz.mmw^^~-y^^^\^fz<ry\t. uYuvt^:^ 
XUTsOTt^UXTfeofco 
CO 0 2 1 ] 



R.erythropolis 
KA2-5-1 

03f,-;l-5>,(t): 
r7'J:^® 



16:0 16:1 18:0 18:1 18-Me 

++ + ++4 4 + 

++ + +++++ 



5-15^.+ ; 15-30$,++- 
; 16:0, ^^^"fii^A 



[0 0 2 2] 3 Sil^^CO^^Zl^tCtPV^T^nt^ 

t^uYzXv-hT. X'JXD^t^UT. i(A2-5-H5^tCfiJffl^n 

^75^6. KA2-5-l^ mhodococcus erythropol is ( nK 
ZI-y;^>; X'j7.n4^U7. Ul-^~\mt. ^^9i^6^ 

[0 0 2 3] z.<DW^^(D\%mm.^^h(D'^nM%m^ 

^%it<i:i^m%h\^x\^mnm^^^nx\^^^t^m'^]L 
<m^'^hri^. rk%\%^\.xmm'^\^f^mm\\L^%hx 

mmtLxmm'^mrmmit^^iox:^c>n\ij:<, 



^t7>^x-:?Acoj;^?^j:.^^^^{t^=^t)^efflT^^, 
^coi^Tiv u>sgi^. ^S£J^, -^^'^-yoh.. ti}vyo 
A, tiooM.. -tbo^A. -^yiiy. 

fS^l^Tffll^bn^, pH6-8. ?U^30t;Mi5cOTU 

[0 0 2 4] D Hn->;^7> xij;?.a7t^'j;=; KA2-5-lf;^ 

y^^7x>, 2 -X5";i.>''^>y^:t7x>, 3-y 
^;U->?^>V^^7x>. 3 -X5^;Uv^>y^^7x 
4 -pt5^;u>;/<>yf^:t7x>. 4. 6-vy5^;U 



(8) 



mW 1 1 - 9 2 9 3 



3. 4, 6, 7 -X K^;<^^l^>^'^>^/^^':?^>^^ 
t>' 3 - ^ JU^ > 75^:^ 7 X > t'cOtS^^^^Sfi^^t'^l^ 

•r'6;ti6{zl3:. 7tt^t^v^>y^^7x>^J>(l-cDg!t 
^r^. t U T ^ t;i^i&T2lil)?^ ^^^^^^ ^ ^ ^ ti'SOr T 

nr 2-b Hn:^vt:7x-;Hw. ^fc. ^<Di&<D7)'^ 
^ ; U < b y ^ > y ^ :t 7 X > M STt $ ^ ^ (73 <t:^ 

[0 0 2 5 ] -^u^Btmm. rzt?i\t. ^mm^zBdmo 

al^^yt}7. XUT^UTj^UT. KA2-5-1 mt. mi^^ 
xi^W.~f<DJ:o^zLxrroCt^^T^^. 

[0 0 2 6 ] mi^mmu. t^mumm\znvm'Mm. rz 
{tiBimmtz>^m^nz>ct\zj:.ox^^o :i<Dm. m 

^\ ^tz. ^m&h£-&z}<>i:^x^m'^^^x^ ^ 
mtLx\t'^i^^m^immm^^mx$>^^mo^mx 
t^miouiK i^m<o^mmt\^x\tmnmi^^nxi^^^ 
h<D^^fj:<m^^^ri^. mm'^.iii^xmm'^mt^mm 

sn^, ^m\%tL\.xmm'^\^f^'^n\'c^mx-hri\t 



3 7 r ifi W rJ^ j!E Tiu EH f c ^ ^ f i :t 1> 11*^ t:> V i o 

[0 0 2 7 ] >s-d^L.T^^bn?t^i^ii, ii>L^^;^ii^co^ 
%%\zx^9t%m'^\^x. m^^'<kW\kf\\^%'m\^x^^ 

mm\mmt^h\^mx^^m'^^mm'mxh^-h^. 
mwmm^i^^^i^''^^<^^'^^x%mt>u^^. mm'm<y:> 
tzt^<Dmkh\.x\-x. m'b'rfnm^. m-'^'^tmmiu 
Eh^t^tL^i5\^^^^^x^WiM^^^^ '^wwk^\z\t.. 

'kfMm^^mx^. -^fzi^^^WiX^xmrn^^^'n-^x 

CO 0 2 8 ] mw'kw^ummm\zm 
m\^xmm.\^tzmm:mmzm%^mvi\^xnr>. 
h\.x\%m^<oim¥m^^^x^^. mfm<nmt^ ph 
^--1 tmMxh^tmo:>\^'^xhmf:>w^^. ^fz. %mn 
WL(r>\\t^K^\z. 7Y^'^mm^mWi\^x^m^u^^. 

[0 0 2 9 ] ^±M^^^£:<7?SM^bTti, fztLX\'t. 

y^yv^^yj^y^ y^yv^^y^^ytmi^. ^> 
^/^^y :cy^^h^\i^y'j^^y jLytnmw^^m-r 
^z.tfi^'^mx^^. i^mm^^m'-^mpm'^mmx^ 
^f3^."^^^\zm'Cxmmxn^. ^tz. mm^mu-r^ 
m \z^]ts'um t m x:.^m.\zum^^i'mm \^x^^ 

l.^, ^±MWKZ-\-ll^X.X'f^o<Dtmmxh^tK 25^; 
-37"Ccoffil:cOT^J^T*t>J;<. ^fc^Jt:;P#Pp1ti 1 - 2 P# 

fMmmx^'^fi^^ >z^m\zm\:^xmm.x^^. 
[0 0 3 0 ] ^7t, ^±mw^^-\t. Th'7^tiym<D 
mm.m^^m-hwi.tzm7)^2m^xn'oxhmi:iU^^. - 
(D^^. m\^^^^m.mmtv-vy9^y<D{^^ cs-c 

X. mmm^^'Am. mn^ntzr }v^M\::^y^/^^ 
y:Ly^X.is/ ^Acti7;i'^;Htx^>y^^7x>.^ 
it'^m<D^-^^^^<Dm^mummzm^r^mm^m^^ 
xhx\^\ 

[0 0 3 1 } K^^'^mm^'^\t'^x^<o^o\z\.xvyo 
ctfj^x^^. jxi^M^6mm(DiM.m^mi^^x9\{2mm 
\zmmi^rzm. mmx.^-ji^^m^^xmw^i^t^. 
L, mi^^\zmm'r^mm\t. p^^x^;KrPM^^n-5t 

^n\i^^-rn<Dm^}^^m\^^xhmt:>tji^\ s^?^x^;i.0 

i^^^\Zi:L^CX{\!l(Dt!yI^^m^^Xh^it>U^\ S 

fz. M^\zmmr^:^mtzn'h(Dy5m\zm7^^n^^ 



(9) 



•^mW- 1 1 - 9 2 9 3 



CO 0 3 2 ] 

-So TzTzL. -^m^(D^w&^mmit:zn^<D^Mmm\zm 
^^ti^ho:)x\tU(^K 

B^cD^&^(D^m\z\t. m-<D^mmti.x^,m^^ 

C^ffi27!iiK it@18[nDiX:g^]80min) ^ 



mmmrm) Lmm^^-^^nofz. m^{zmo(Dmid(=y 

iztux. mmmm^z--Am:^omLrz. zLti'homm^^ 
■wz^K>mi^<Dmmm^^^ibrirzun^z'D\.^x. tum^ 
^^m^m^i^izx^mLrz. m^tirz^-mm^. utn^ 
t Lxi^^yv^^y ji>^25ppu[^tsi^mz. ^p^ms^2 

z^x:xmm.mm\.x^u-~^mj^'^^tz. mh%\. 

=1 O - - CD - g!5 ^ ^ > y ■J' ;^ 7 X > ^ ^ tf igifii 

^u. i^^yJ^^^y jLy<Dn^,mz^^x':k^^2 ~ 
(Dm^^m^i^tz. 

[0 0 3 3 ] 
[^2] 



Glucxise 
KH2PO4 
K:HP04 
NH4CI 

HgClz-SHjO 
KaCl 
CaClz 



pH 



S.Og 
0.5g 
'I.Og 
l.Og 
O.lg 
O.Olg 
0.02g 
lOml 

7.5 



FeCl2-4H40 
ZnCla 

t1nCl2-4H:0 
CuClz 

Na2Mo04-2H20 
Na 2U04-2H20 
Conc.HCl 



0.5g 
0.5g 
0.5g 
O.OSg 
O.lg 
O.OSg 
l(kl 



vn-i^ 2oojiig 

f-fTv^ , . 400ing 
P-?^^ >V i-h 2O0.iig 



(Dm,^,^\%(D^mm\z'D^^xm^rz. -r-<xcDmmz 

% Bacto Tryptone. 0. 5X Sli^jillttSi^, 0.5% NaCl, pH 
7.4) ^m?Ltzh<D\z. k-mimj^^%i^^<Dzia--^\ 

B^'^'h^^t':>tzh(D^\^m\^. zoxixmm^mi. 
tz. n^ntzmm^^^^miA m\(DU^'w\z'^^'^ntz 

^i^tz. cti^i^s^oiib, m'imzmibtitzi^mm^ 

ml ^100 ppmCTDDBT^^mi^ilii (A-DBmilii. ^ 2 ) 2 m 



^(D^M^mx. ^mzmmi^tz^. sooaicosv^x^^ 

y^~'!^^n<Dm^t \^tz. k-mmi^x(Dmm^^iS2-\\ 
^?(Dm^^^m^^tirzmmz'D\^^x. $ 6fci;igiiiiTcD 
mmMm.^m^oiEi.n':>rz. i-t^tmrnz. mmzw?^ 
ntzmmm^ixi^k-mji^m mwzmx. sorTsappi 
^^mi^tz. :i(Dk-m'\mm^^m^^x^y^ v^'p 
y^-^m^Vf\^\ njs.m±^t\rzi-\m(D'^m^r:'o 
tzo mm^xA-mTi^mx &:m^mm^7r:Ltzm^(Do 
^, 2-m?(DPi±m^^mhm'^':>rzm^n \^z}ytiy 

^>'y^^yj:->Rz^7j[^^jiit^>v^^yjL>{zM 

t^^mm^m^tz. n\^Oytiy (Rhoclococcus ) sp. 
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^mW- 1 1- 9 2 9 3 



iE,nTi^^ (Denome, S. A. . Old! ield, C. , Nash. L J. & Y 
oung. K. D. J. Bacterjol. 176. 6707-6716(1994) , 

X CO (5 <h ^ fs] i; -y-r xcc> 5 K ^jI^ cD/N* > K 
xmn^Lfzmmmz\t. t'^^;^ Kf^coA'>K75^'^m 

[0 0 3 5 ] im^m2) U^m\Z^^7)V^Mt'J 
^iLTD Kzi-y;f3X (Rhodococcus) sp. I GTS 8 (AT 

cc 53968) ^fflt'i;^, ':i<Dm^^nmmt\.tin^\t. 

^^^nmmzmm^^^^mti^xv^nx^y). ^ 
\z^mr^^.nit^^<Dmmi^^ji:mzm^i^nx^ 



0, ^tz. ^m^m{z)'\r^JiBmfMmmhm'^ 
^tix^^x. ^!i^^m±^7Ftztyj^')i\^nxi^^rzddx 
fe^o u^. c<DmmtATcc^oi^^nm\:^tLxx 

^f^Z.tf)^X^^hO)XS^o 

[0036]DK=i'>;b>; xuxa:^^|J;^ KA2-5-l^/K 
iSctO^I GTS 8^>r;0D^<^t^3l1^!i, SOOml^^MH^^ 

i^ji;s^^i{^^200[ni^sau, j'^mmo:)i^mizxm^L 

fzm^m^^ 1 %^JjaU30r (::T2aF«1ii^i^?l (lOOrp 

Di) ^m^mnLfz. zoi^-m^^M'L^^m C7. soom 

m, 20^Fb^) L, pH70U>^A'-:/7r-tCT2[a]^r# 

tZo 

[0 0 3 7 ] ^m^i:L^^t. L^mUmW (^a27mK H 
gl8niiiiX:g$180niin) IZf^^^mMmm]. 7)V^Mtiy^ 

-SCttCctOfroi^Co Hi^^l^^^'L^^^lt (12. OOOrpm. 1 

CO 0 3 8 ] 
[^3] 



Glucose 
KH2P0t 
K:HP04 
NH4CI 

MgCl2-6H20 

CaCl2 

NaCl 



S.Og 
0.5b 
4.0g 
l.Og 
O.lg 
O.OZg 
O.Olg 
lOml 



PH 
DBT 



7.5 

25ng 



n^eCi 2'4Ha{) O.Sg 

2nCl2 O.Sg 

MnClz-4H20 O.Sg 

CuCl2 O.Obg 

Na2Mo04-2H20 O.lg 

Na2W04-2H20 O.OSg 

Conc.HCl lOal 

~inWnTW}^k 400ng 
Am-)\ 200ng 
^-/7^> 400ng 
^l\}K'Tfi-\ 200[ig 
t"';r^?>*HCl 400«£ 

^W)^^n^x\\.k.'t^ 



CO 0 3 9] 



(Ill ^mW- 1 1- 9 2 9 3 



mmm (%) 

KA2-5-1 IGTSS 



3 - ^ l/i/'^ > y f'TT 7 X > 

4 - ^JUi^^^y^r-pT 7 x > 

4> 6-'>';^^;i/i/'-^>'/^?i-7xV 

3, 4. 6-h'J;^T';WyXyyf-:^7x> 



100.00 
98.31 
99.90 
99.30 
88.55 
81.66 
60.15 



100.00 
88.92 
86.30 
95.77 
75.39 
62.86 
43.17 



[0 0 4 0] ^fz. D\^^ytl7. X'j;^D:i^'JX KA2 
y^^7x>. 3, 4. 6. 7-x h^;<5';i'V^>y^^7x 

[0 0 4 1] C<D^O\Z. n\^Zlvti7. X'JX07f^'J 



4^;i/'ft^>y^^7x>tc^LT(S, c-s i^^^wmt 
::^7 h [2. l-d]- ^^7x» ^^M<h Ufci^^ic fc. 

KA2-5-1 ^, vhT^Wi^t-r^mmmmmit-^^ 
\znvx\t. c-s ^s^it^e^ic^gff^^ficu, c-c 

al^a^tiT. x'Jxn^i^'JX KA2-5-m€/St.iT 3 - 

!^^^^^Lrzo 500iiil^^f^^H:^7^X3(c25ppiiiOv 
^>y5^:<^7x >^^tr^ 3 Cl2ifi!tCOiimi^tlij200in] ^ 

An Ac (73 tc ^ b i; d6 i; i^iifiTM L fl^ ig^r^ $ 

\%mi)UL. 3 0t:iCTaii5?l 0 0rp[nT2 BP^Iti 
ISig^JiL/io C(7)lg^?^$7. 500 rpm, 20^mm>uL. 

m^nrz'rtm^pni. 0(do ymmmizx 2\s}mpL 
tzo c<D^^. 'i^snrzrm^nmi^co >mmwmz 

660 nm-e^Oi^j^fi, 30r^ioo7t» 
[0 0 4 3 ] fl^Jtii^S^^fi. mi^^mn^ti^W (^filliml, 
iI^I6mtii. il^lGOniin) izEJt^mmi^ I ml . 3~?^^)l 



mzmmLfzm. \ ini(D§^mx^ju^mmL. 3-;<^ 

;P^>y^:t7x>cof-t^4^^§^SEx^;L^^g{cj]^t±JL 
rz. z.0mi^ii^^GCA\s^m\zm^^rz. mi\z:^x^a 

^ hifyy^f-- nm:^^^ hJl^^fxcomWi^^ntzS 

'J 7. KA2-5-l^tC^^aS£5it^i^0:ti7.^DV h^/^A 
^> ^Ac. l2]2tCti^<0Mffi7.-^i:? h^l-^^x-r- Mffi7> 

CO 0 4 4] 
[it I] 




[0 0 4 5 ] ^;"c{i 
[0 0 4 6] 
Ut2] 




[0 0 4 7] JilSOI^ifncT^t^liaiCLTt^. rJl'^Mt 
^ > y 7 X >^^?i^ b ^'i^T7i^'f^^-S ^ nris D . 

□ K=i'>;^;^ XU7.n:;J^iJ7; KA2-5Tl^^{Cct OC-S^n^ 

[0 0 4 8 ] [^ilS^j4} tetlC0/Kl5^ 

□ KZI7;^J7. X'J;^D:J^UX m-S-l^^m^^XTJi^ 
^Mt > y 7 X >Si(Z^tJlt^WIKB^.^fltj (A 

: BftM^MOppm, B^rli : Bft!$^800ppm) (Dm.^^ 
^nmi^fzo tmA:^tLX\t. a 3 y :b 7. mo^ococc 

us) sp. 1 GTS 8\^:^^m^^rz. 
[0 0 4 9 ] &mmi^. ^^^mm<^mm. ^m^mt 



(12) 



1 1-9293 




m^m'umt C12. OOOrpm. ]0^>fp1) L±immi'j}^ 
[0 0 5 0 } 

[-as] 



i-5-l IG 



i/X>y^7t-7x> 100.00 100.00 

A« 24,26 1 5,91 

Bm^ 6.6S 3.41 



[0 0 5 1 3 

'/^:ty:jLym<Dc~s^^^nMmz^:Ji)m^<^mT^ 
<D^^^>m^\zn^ct7!}n't^. 



[1112] 3 -;<5';t'^>y5':t7x><^D K::i'y;^;^ 



TDT- 



3 :2e 



•tea 
e MB 



EBe 
la :eB 



SBB 
13 -.2B 



1688 
IS MB 



il3) 



!t#^1¥ 1 1 - 9 2 9 3 



[112] 



131 



BKG 



4e S0 IBS iza i 



93 



1-43 



179 



2GS 



ae 168 iza i^a igo aoa 2ao 22a 2-4& zsa 2»9 



(51) Int. CI. E 

C 1 2 R 1:01) 

(C 1 2 S 1/02 

C 1 2 R 1:01) 
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